Subacute sclerosing panencephalitis after drug-induced immunosuppression J. B. S. COULTER, NICOLA BALCH, AND P. V. BEST Departments of Child Health and Pathology, University of Aberdeen SUMMARY A girl developed subacute sclerosing panencephalitis (SSPE). Eight years earlier she had had measles infection contracted shortly after cytotoxic treatment and radiotherapy for a spinal neuroblastoma. The case illustrates that typical SSPE, like immunosuppressive measles encephalopathy, can arise after drug-induced immunosuppression, and supports the view that these diseases probably represent opposite ends of a spectrum induced by measles virus infection in an individual with some form of immunological deficiency.
Immunosuppressive measles encephalopathy (IME) is the term suggested by Pullan et al. (1976) for the rapidly progressive form of measles encephalitis in children who contract measles during immunosuppressive treatment. The neurological disorder develops 5 weeks to 6 months after measles infection and was first described by Lyon (1972) . One way in which subacute sclerosing panencephalitis (SSPE) differs is that the interval between measles and the encephalopathy is much longer (average 6-6 years, Bellman and Dick, 1977) and we have found only one account of an SSPE-like illness after immunosuppressive treatment (Loirat et al., 1971 V±mol/24 h (5 8 mg/24 h), 17-ketosteroids 9 ,umol/24 h (2 6 mg/24 h). Skull and chest x-rays normal. CAT brain scan (September 1977) showed dilatation of the 4th ventricle and slight enlargment of the pontine cisterns and cisterna magna, the appearances suggesting cerebellar atrophy. Blood (October 1977) Hb 11-8 g/dl, WBC 4-8 x 109/l with normal differential, urea 6 6 mmol/l (39 6 mg/100 ml), electrolytes normal. Measles serum complement fixation titre (CFT) 1:16 384; IgM specific for measles 1:12. Serum immunoglobulins: IgG 12-0 g/l, IgA 2 4 g/l, IgM 2-5 g/l. Plasma cortisol at 2200 hours 760 nmol/l (27 ,ug/100 ml), at 0800 hours 680 nmol/l (25 Vg/100 ml). CSF cells normal, protein higher voltage slow wave complexes, which at times had a notched appearance, occurring every 5-6 seconds; these arose predominantly over the right hemisphere initially but were more symmetrical in a later EEG.
Necropsy
Both legs were severely wasted and there was pronounced kyphoscoliosis. The ileal bladder contained a small amount of clear urine which readily refluxed into dilated ureters and there was bilateral hydronephrosis. Histological studies showed chronic pyelonephritis, centrilobular liver cell necrosis, and bronchopneumonia. Neither local recurrence of neuroblastoma nor metastases was identified. The lower lumbar and sacral regions of the spinal cord were completely atrophic and immediately above this area a 1 * 5 cm length of the upper lumbar cord was slightly expanded by greyish gliosis. The brain was externally unremarkable but transection after fixation showed slight induration and pinkish grey discoloration of the cerebral white matter, especially in the occipital lobes.
The histological features of the brain were typical of SSPE with extensive subacute inflammatory changes affecting both grey and white matter. The main characteristics were perivascular cuffing by small mononuclear cells, mainly lymphocytes, depletion of myelinated fibres in white matter accompanied by conspicuous astrocytic gliosis, degeneration and fall-out of neurones, with various degrees of reactive microglial proliferation and frequent intranuclear eosinophilic inclusion bodies mostly in oligodendrocytes. Electron microscopy showed intranuclear tubular structures indistinguishable from paramyxovirus nucleocapsids (Figure) .
Discussion
The clinical diagnosis of SSPE in this case was suggested by the history of slowly progressive symptoms with prominence of mental deterioration followed by involuntary movements and myoclonus before there was major loss of cortical function. The EEG with periodic complexes at 5-6 seconds superimposed upon a generalised abnormality supported this.
In contrast, a review of the 20 cases of IME so far reported shows that this condition often starts with unilateral seizures progressing to generalised seizures and hemiplegia; occasionally there may be myoclonic jerks, epilepsia partialis continua, and involuntary movements. The progression from somnolence to coma may be very rapid, with death in several cases as early as 2-8 weeks after onset of symptoms. Except for 3 patients who survived with neurological damage, all have died within 5 months of onset. The EEG usually has a generalised abnormality often with focal discharges.
The CSF in IME is usually normal although there may be a slight increase in protein and cell count. The pronounced increase in IgG in our case is typical of SSPE. High measles antibody titre occurs in serum and CSF in both conditions and the measles virus has now also been isolated from the brain in IME (Aicardi et al., 1977) . A high level of measles-specific IgM in the CSF has so far been recorded only in SSPE, and in our patient it was 1:12.
In (Addy, 1977) but proof that they were present when primary infection occurred and predisposed to the 'slow' virus infection is lacking. Our patient contracted measles when there were good reasons to suspect that cell-mediated immunity was still depressed: the exanthem appeared 3-4 weeks after cyclophosphamide treatment had been stopped because of neutropenia, and the girl received radiotherapy which has been shown to prolong druginduced immuno3uppression (Campbell et al., 1973 Haddad, 1975; Weisman et al., 1976; Hillman et al., 1977) . We, therefore, investigated the effect of I a-hydroxyvitamin D3 (1 a-OH-D3), a readily synthesised and commercially available analogue of 1 a,25(OH`)2D3, in the treatment of neonatal hypocalcaemia. 
